The immediate consequences of the new Order will undoubtedly be so far-reaching, in the direction of scientific research, that it might well seem unnecessary for me to trouble the Section with my own few and belated views on the subject, but Dr. Bulstrode and your Hon. Secretary, Dr. Hamer, have persuaded me still to bring the matter before your notice, in the hope of starting an interesting discussion on the best modes of utilizing the new material now brought together for the first time.
Before attempting this task, however, permit me shortly to trace the history of the movement for what was called at first " The Registration of Disease." It is probably not known to the majority of your members, and it is desirable that it should be placed upon record.
In the year 1859 it fell to me, as Hon. Secretary to the Manchester and Salford Sanitary Association, to propose some means by which the Committee could be kept informed as to the health of the town. It was desired to obtain something more definite than the written or verbal reports, which up to then had been made by the various branches, and which had not been very satisfactory. I ventured to suggest that an attempt should be made to imitate the weekly returns of disease then being made to the Society of Medical Officers of Health in London, under the direction of the Hon. Secretary, Dr. R. D. Thompson, of Marylebone; these returns being a statistical enumeration of all cases of certain classes of diseases, coming under treatment at all the various hospitals, dispensaries and Poor Law institutions in the Metropolis. Some opposition was met with at first, on the ground that the undertaking was too vast for our small Association to tackle, but eventually I was given a free band, and, after a few weeks' exertion, by making personal calls on all desirable contributors, I was able to obtain the help of twenty-nine men in Manchester and Salford, who promised to fill up forms of returns every week, and post them to our Secretary. It says much for the public spirit of our profession that no refusal was met with, and that the work was done for many years without fee or reward, and with no more than a recognition of their great services in the weekly returns of disease which were then commenced, and which were continued for more than ten years without a break.
Throughout the whole of that time no alteration was made in the character of the returns' except a slight change in the list of diseases, introduced in deference to the wishes of the British Medical Association. From first to last, the returns were made from the same institutions and from the same districts. No contribution was discontinued, no fresh institution was entered upon the records. They were thus entirely homogeneous, and suitable for comparison from one period to another. Moreover, the returns were singularly complete, notwithstanding the voluntary character of the agency; in the course of the ten years scarcely a single -return was missing. Omitting the first few months, before the organization was complete, in the first year only two returns, out of 1,456, were not sent in, and after that not a single contribution was lacking ! Some of the useful results obtained by this long series were summarized by me in a paper, entitled " Ten Years of Disease in Manchester and Salford," which was read in August, 1870, at the Annual Meeting of the British Medical Association at Newcastle-on-Tyne. It was published in the British Medical Journal for December 3, 1870, and I beg to refer to that paper for details of what had so far been accomplished.'
With regard to our present subject, it is important to point out that, in the very first of these returns, in addition to their obvious use in giving information as to the health of the several districts, attention is called to their importance as " medical statistics, from which conclusions might in future be drawn respecting such subjects as the causes of disease, the laws of epidemics, the relations of atmospheric changes to various disorders, the influence of times of plenty or scarcity of food, and many other questions of interest to medical science."
The movement, however, did not end here. The advantages of a similar registration of disease, throughout the country, were brought before the Lancashire and Cheshire Branch of the Association, and afterwards before the council of the central body. Committees from each of these Associations were appointed to consider the subjects, and, at the same time, to promote the "combined observation of disease," by the profession. Both of these committees did good work. The branch started an inquiry into the " duration of infection," in the course of which some useful results were obtained; and it also encouraged the registration of the same diseases as we had scheduled in Manchester and Salford; but, with the exception of returns made by Dr. R. Brown from Preston, and by Dr. Alfred Hill from Birmingham, no progress was made towards the nationalization of the registration of disease. The promotion of this latter object was therefore left in the hands of the parent Association, and, although its work in the desired direction extended over many years, its course may be briefly indicated. A subcommittee " on the registration and observation of disease" was appointed (and to this I was first Hon. Secretary, and afterwards Chairman). It met many times, issued reports, and memorialized successive Governments, but it is now important to point out that, in all these documents, not only was comment made on the immediate value of the notification of disease, but stress was laid upon the scientific importance of the records. Ultimately, after thirty years of strenuous effort, in the year 1889, the invaluable " Notification of Infectious Diseases Act " was passed, and it has proved an enormous boon to local authorities, to the public, and, incidentally, to the profession. It remains for us now, more than twenty years after its passing, to see that its powers are brought still more fully into play. It will be acknowledged, I think, that in the direction of scientific research these powers have never yet been fully exercised. Several important diseases are still not included in its lists, and after the warning to the medical officer of the presence of the case of infectious disease in his district, with a few important exceptions, no further use has been made of the return. It has either been destroyed or has been left, with others, to accumulate upon his shelves.
Thanks to the beneficent action of the Local Government Board and its permanent officials, all this is now altered, or soon will be; and we are now placed in the position of being able to make a few suggestions as to how these valuable data may further be utilized. It imiay be assumed that all the collected facts will be marshalled with the great skill which we have been accustomed to look for in the head officials of the Local Government Board. That they will be projected upon charts, plotted upon maps, and district compared with district. That they will be collated with meteorological data, and with all the other circumstances likely to have a bearing upon medical questions. It only remains, therefore, to attempt to indicate some of the possible directions of future researches. Before doing this, however, let me incidentally point out how much better adapted to our purpose are records of sickness than those of deaths.
Until the coming of the notification of disease, the only means we had of studying the relation of disease to time and space were the imortality returns of the Registrar-General; but these, even whern marshalled by the genius of Dr. W. Farr and his successors, were always most inadequate for this inquiry. With few exceptions, the real origin of the disease, the true cause of death, preceded the fatal issue weeks, months, or even years before this event, and thus afforded little or no information as to its aetiology or predisposing causes. The returns of fresh cases of sickness, on the other hand, are made known immediately on the discovery of their nature, and can thus be brought into relation with concurrent circumstances.
There are still many points with regard to the natural history of epidemics that require elucidation. Without in any way ignoring or belittling the magnificent results that have been obtained in bacteriological laboratories, and in the various expeditions undertaken for the purpose of studying bacteriological or parasitic diseases in their native haunts, it must be acknowledged that we still need a systematic study of these and other disorders.
There are, indeed, many interesting points still requiring study, and some of them may be here indicated. Probably sundry others will occur to the members of our Section.
(1) The Relations of Epidemics and certain other Diseases to States of the Weather.-The observations of Hippocrates, Sydenham, and many other old writers, need to be repeated in the light of more exact data, though it is marvellous how accurate these have proved to be. Bronchitis and catarrh, and pneumonia, diarrhoea and dysentery have long been recognized as the chief diseases to be affected by the weather. In successive papers, based upon the returns of sickness made to the General Board of Health in London, in 1857, and on those already mentioned made to the Manchester and Salford Sanitary Association between 1859 and 1879, I adduced statistical proofs of the truth of this observation.'
In the case of pneumonia, bronchitis and catarrh, the rise and fall of these disorders very closely followed the fall and rise of the thermometer, and the highest and lowest readings of one series of figures accorded with the lowest and highest of the other (Fig. 1 , Chart II). I venture to think that these observations are worthy of repetition; but, in any case, they open the way to further research. It is now well known that mere exposure to -cold will not of itself cause any of these diseases, but that they are due to specific microbes; and yet their curves show the close relation that exists between them and any extreme lowering of the temperature. Hence, therefore, we are constrained to admit that the time-honoured cautions against " catching cold)" and "taking a chill " have some reason in them. I am not aware that any I"Influence of Atmospheric Changes upon Disease," Memoirs of Lit. and Phil. Soc. of Manchester, 1859-60; "Health and Meteorology of Manchester," 1862; "Disease in St. Marylebone and Manchester " (Manchester and Salford Sanitary Association), Manchester, .1866; "Epidemics, studied by Statistics of Disease," Brit. Med. ,Tourn., 1868, ii, pp. 207, 386; "Ten Years of Disease," Brit. Med. Jouern., 1870, ii, p. 597. sufficient explanation has yet been given of this fact; whether it is due to nerve influence, to a blanching of the mucous membranes by cold, and the consequent lack of white corpuscles in the parts, or to a reduction in the opsonic power of the blood? Surely we have here some need of further research! The case of diarrhoea and dysentery is somewhat similar, but here it is the rise of temperature that coincides with the increase of the diseases; and further, something more definite has been alleged as to the critical degree of temperature at which the organisms of these disorders begin to be virulent (Fig. 2, Chart VI) . In our remarks upon the subject in 1859, Mr. Vernon and I noted the fact that "A high mean temperature of the (preceding) week seems to have a powerful influence in predisposing to diarrhoea; when continuous, causing a rapid increase in the number of cases "; and again, that " a temperature below 60°F. appears to be unfavourable to its progress." This " action is generally most evident when the temperature is above or below the average of the season." In a subsequent Report to the Local Government Board, in 1887, Dr. Ballard confirmed this observation, but fixed the critical point as being when the " mean temperature, recorded by the 4-ft. earth thermometer has attained somewhere about 560 F." Here, again, I should be glad to be informed whether any explanation of the fact has been given either by bacteriologists or biologists, and, if not, would call attention to the need for researches bearing upon it.
These so-called " climatic" diseases are not the only ones apparently influenced by the weather. Measles and whooping-cough ( Fig. 1 , Charts I and III), and even scarlet fever (Fig. 2 , Chart V), and possibly enteric fever, have been shown to be amenable to its changes. This, again, needs soine explanation.
(2) The next group of questions for investigation includes those concerned with the causes of the Epidemic Constitution of the Air, as it was called by Sydenham, X' xdrdTarao-Xot,s6i8is 7r6iv zpe65v, as it was named by Hippocrates. Sydenham expressly says that these " constitutions originate neither in their heat nor their cold, their wet nor their drought." He ascribes them rather to ",hidden and inexplicable changes within the bowels of the earth."' Undoubtedly, the charts which I constructed from our own returns, and those obtained by Dr. Thompson, showed a remarkable correspondence in their curves. 
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Notwithstanding the distance of these places from one another, their different climates, their various manufactures, and the different occupations and mode of living of their inhabitants, there is a close relation between even the lesser undulations of the waves of their diseases, such as could only be accounted for by the hypothesis of a common cause. There must be, in fact, some " pandemic" influence at work. This, I think, has never yet been accounted for and needs a more extended inquiry than has yet been given to it.
(3) The influence of endemic conditions upon epidemics also needs to be studied. Even with the limited data at our command there is evidence of the existence of some such influence. Thus, affections of the air-passages ( Fig. 1 , Chart II), bronchitis and catarrh, and pneumonia, are more common in Manchester than in St. Marylebone, and we find, accordingly, that measles (Chart I) is rather more prevalent -in Manchester than in London. It is interesting to remark that in the two winters 1860 and 1864 the lung diseases in St. Marylebone mounted above those in Manchester, and in those years only did measles become more prevalent in London. Whooping-cough again, another zymotic attacking the air-passages, never rises in St. Marylebone to the height it attains in the smoky towns of Preston and Manchester. Cholera, on the other hand, has usually been more severe in London than in M\anchester. It seems highly probable that when regular returns of disease are made all over the country, many interesting and, perhaps, iinportant conclusions may be drawn respecting the favourite haunts of particular diseases, and the reasons for their prevalence in various parts of the country.
(4) Again, we need to -know more about the causes for the varying fatality of some epidemics. Scarlet fever, for instance, is sometimes as virulent as the plague; at others so njild that it passes almost without notice. Similar observations have been nmade regarding measles. Is there any satisfactory explanation of these facts? (5) Another point demanding research is the reason for the varying incidence of the poison of these disorders upon different parts of the bodily frame. Why, for instance, influenza should sometimes content itself 'by attacking only the upper air-passages, at others cause serious mortality from pneumonia, and at others, again, seize upon the brain and nervous system? Why also should simple catarrh sometimes attack the bile-ducts and cause epidemic jaundice; at another, work mischief to the stomach and bowels ? Measles, again, may be associated with an unusual number of attacks of pneumonia, or with severe forms of inflammatory croup. (6) What, moreover, are we to say as to the varying nature of the sequelaw of some epidemic complaints ? Why should enteric fever at one time seem to lead to an improvement of the general health, and at others, like measles, lay the foundations for tuberculous disease. Scarlet fever is sometimes followed, in a large number of cases, by acute nephritis, with a heavy mortality. It has been my lot also to witness three severe epidemics of diphtheria, and in each there were, as sequelae, characteristic lesions of different parts. The first of these outbreaks was the most fatal; and it was remarkable for the number of cases of paralysis that followed it. The second was much milder, but it was singular how very irregular was its mode of attack. In place of appearing on the tonsils, or in addition to its manifestation there, the exudation appeared in the nasal passages, on the lips, or on the buccal mucous membrane. There was evidence of it in the ears, on the vulva, on blistered surfaces, and even on wounds of the skin. In this epidemic, moreover, the peculiar scarlet rash was rarely entirely absent, though it appeared irregularly, sometimnes a fortnight or three weeks after the first commencement of the disease. The third epidemic was chiefly remarkable for the rheumatic symptoms that commonly followed the attacks. It is hardly likely that peculiarities such as these were confined to the place in which they were observed; but owing to the absence of any general oversight of the epidemics, it was impossible to learn whether they were purely local phenomena or whether they were dependent upon nmore universal causes. It is precisely on points such as these that we may hope now to obtain most valuable informnation from the officials of the Local Government Board.
We. may perhaps place under the same heading the tracing of cases of supposed immunity from certain of these diseases; or again, the strong predisposition of certain families to such diseases as enteric fever or diphtheria; and inquiry might elicit facts worthy of being placed in apposition with the well-known immunities of certain races, and the proneness of others to contract certain epidemic disorders. All persons are not equally liable to take infectious disorders. As there are some people who can resist, to a greater or less extent, the action of drugs or poisons, so there are individuals who pass through life without suffering from any epidemic disease, and others who take every complaint that is going.
(7) Another curious phenomenon which needs attention is the succession of epidemics (see especiallv Fig. 2, Chart VII) ; it is one often noted by Sydenham. In his " Description of the Epidemic Constitution of the Years 1669-72, in London,"'1 he speaks of one epidemic being driven out by another " ut clavum a clavo," thus using the simile employed by Shakespeare, "As one heat another heat expels, or as one nail by strength drives out another," or as Erasmus puts it, X TroP 'XOv KKpOVel. We are certainly still ignorant of the connexion between certain epidemic and other precedent, or concurrent, disorders; and yet they would often afford an explanation of the predisposition to these epidemics, as I have endeavoured to show in several articles.
(8) The Form of the Wave of Epidemic Disease.-I have already dealt with this subject in a paper read before the Epidemiological Society in June, 1882, and must refer to this for the conclusions then formed; but I would now recall the fact that I then discussed Dr. Farr's theory of the progressive attenuation of the epidemic virus,2 and also the " smouldering spark" theory, as it might be called, of simple contagion, and, at the end of that paper, I expressly submitted them as open to criticism, but as worthy of further study. The data for such study will now, I hope, soon be forthcoming in the Notification Returns to the Local Government Board.
(9) A further subject of interest in this regard would be the corroboration, or otherwise, of Pasteur's views upon the means by which an infective virus of lowered intensity may again regain its virulent power. He demonstrated the fact that, if an attenuated virus can be made to destroy some very young or enfeebled animal, the infection from this animal will regain all its former virulence and fatality. Now we know that very often epidemics, after rapidly spreading for a time, subside a little, and we might hope that the true decline had begun, but, unfortunately, they make a fresh start, and either rise still higher than before or they show one or more lesser, but still considerable, fluctuations on their descending track. It would surely not be very difficult to ascertain whether, in the case of the sudden rise of an epidemic after a preceding fall, the renewal of virulence could have been due to the deaths of either very young children or of enfeebled persons. I had the privilege of submitting this point to Pasteur himself, at the meeting of the International Congress in London, and he expressed himself as very anxious that the observation should be nmade. 'Med. Obs., Sect. 4, chap. 1. Dr. Farr's curve for cattle plague is given in Fig. 2 , Chart VIII, and that due to simple contagion in Chart IX.
(10) And, so far as I am concerned, lastly, we have to account for what I have ventured to call epidemic cycles, the remarkably definite "periodic times" observed by most forms of epidemic disease. In a paper on this subject, read in January, 1880, before the Manchester Literary and Philosophical Society, I put forth a sort of provisional hypothesis to account for these " cycles." I then suggesteJ that before a true epidemic can take place it is necessary that there should be present in the community a sufficient density of the population at ages and conditions susceptible to the disease. I then said: "Probably all the facts would be accounted for if we suppose that these disorders can only become epidemic when the proximity between susceptible persons becomes sufficiently close for the infection to pass freely from one to another."' Surely this and other hypotheses need to be put to the test of further investigation.
Many of these problems seem now to be in a fair way to be solved, together with others that will, doubtless, present themselves to members of our Society. Owing to the new Order of the Local Government Board the whole of the returns of notified sickness will be available as medical statistics, and will serve as material for an adequate study of epidemic disease. With a little method and organization the needful machinery may now be set up, and with it will be woven a valuable tissue of scientific results.
In conclusion, I would fain remark upon the favourable position in which we stand.
(1) We have the whole of our profession enlisted in the army of observation. These men are well trained to the work, and many of them are exceptionally well equipped for the campaign. All of them have studied, more or less closely, the features of these disorders, their usual course, their sources, their incubation periods, and the probable duration of their infectiveness. Many of these men have also a practical acquaintance with bacteriology, and will take a keen interest in the solution of the problems that will be presented to their notice. Need I add that the inquiries to be set on foot will increase the interest in their daily labour?
(2) The facts, gathered by such intelligent observers, are sure to be accurately taken down; the diagnosis of the diseases will be carefully made; the time and place of their occurrence is certain to be correctly noted; and thus we shall have a remarkably trustworthy record, far "On the Form of the Epidemic Wave," Trans. Epid. Soc. (1881-82)) 1883, N.S., i, p. 96. more trustworthy and more suitable for our purpose than the returns of deaths now made to the Registrar-General.
(3) Furthermore, the diagnosis of the cases need not be left to the unassisted acumen of the original observer. In any case of doubt, I believe that the assistance of the local medical officer of health could be obtained, and this verification of the facts would tend to make the records of sickness admirable from a statistical point of view. In this respect also, therefore, the records of new cases of disease could be made superior to the registers of death. The great statist, Dr. W. Farr, in the later years of his life, vainly endeavoured to obtain the appointment of officials whose duty it should be to verify the fact and the cause of death. It would be easy to obtain this verification in doubtful cases of disease.
(4) For the purpose of a serious study of epidemics all these observations, so carefully and accurately made, will now be preserved by the local authorities in each district of the Kingdom, and they may at once be utilized for this object by the officials of these authorities. There will be nothing to hinder any local authority from becoming a sort of medical observatory, like a meteorological station or an astronomical centre.
(5) And lastly, we have in the Local Government Board an admirable central body to supervise the whole scheme. It will, no doubt, appoint officials, whose duty it will be to study carefully all the returns, to draw conclusions from them, after collation with other facts, and, finally, to indicate the points requiring further elucidation and special study. We may fairly hope that from this office will come, not only forecasts and warnings of coming outbreaks of epidemics, but that, from the vast amount of material that will soon accumulate, will be extracted the solutions of most of the problems with which we are now especially concerned.
